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Program Memory Type
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Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL
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Active

RL78

16-Bit

32MHz

CSl, I2C, LINbus, UART/USART
DMA, LVD, POR, PWM, WDT
48

128KB (128K x 8)

FLASH

8K x 8

16K x 8

1.6V ~ 5.5V

A/D 12x8/10b; D/A 2x8b
Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP

64-LFQFP (10x10)

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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RL78/G14 1. OUTLINE

* 32-pin plastic LQFP (7 x 7 mm, 0.8 mm pitch)

[~—0O P15/PCLBUZ1/SCK20/SCL20/TRDIOBO0/(SDAAQ)
» [=——0 P16/TI01/TO01/INTP5/TRDIOCO/IVREFO "'/(RxD0)

N f«——=0O P12/SO11/TRDIOB1/IVREF1 N®

Nla .0 P13/TxD2/SO20/TRDIOA1/IVCMP1 N°©

N [«——=0O P14/RxD2/SI20/SDA20/TRDIODO/(SCLAO)

3 [=——0 P17/T102/TO02/TRDIOAO/TRDCLK/IVCMPO N'®/(TxDO)

X f*=—=0O P10/SCK11/SCL11/TRDIOD1
8 =—0O P11/SI11/SDA11/TRDIOC1

19
P147/ANI18/VCOUT1 N O=—{25 16[«——=O P51/INTP2/SO00/TxDO/TOOLTXD/TRGIOB
P23/ANI3/ANO1 Note O=—~(26 15~——=0O P50/INTP1/SI00/RxDO/TOOLRXD/SDA00/TRGIOA/(TRJOO)
P22/ANI2/ANOQ Note O=—={27 14+——0 P30/INTP3/SCK00/SCLO0/TRJOO
P21/ANI1/AVREFM O=—={28 F;”S\//.GM 13(«~—=0O p70
P20/ANIO/AVReFP O=~—29 (Top View) 12}«——=0O P31/TI103/TO03/INTP4/PCLBUZ0/(TRJIO0)

30 M ——0 P62/5S100
10[«—>0O PB1/SDAAD

P01/ANI16/TO00/RxD1/TRGCLKB/TRJIO0 O
POO/ANI17/T100/TxD1/TRGCLKA/(TRJO0) O

O

Note ~, 132 9
P120/ANI19/VCOUTO O 12345678 [=—=O P60/SCLAO
OO X~ 0O 9o
oHEZX2 =SS
OWZ X
Ehes 4y
g 2¢g
o oy
o
o
Note Mounted on the 96 KB or more code flash memory products.

Caution  Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

Remark 1. For pin identification, see 1.4 Pin Identification.
Remark 2. Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0, 1
(PIORO, 1).
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RL78/G14

1. OUTLINE

1.3.9

80-pin products

* 80-pin plastic LQFP (14 x 14 mm, 0.65 mm pitch)
* 80-pin plastic LFQFP (12 x 12 mm, 0.5 mm pitch)

1 ) Note

& [~—CO P16/TI01/TO01/INTP5/TRDIOCO/IVREF0/(SI00)/(RxD0)
{ +—O P17/TI102/TO02/TRDIOAO/TRDCLK/IVCMPO/(SO00)/(TxDO)

& l«——0O P12/SO11/TRDIOB1/IVREF1/(INTP5)/(TxD0_1) N

& [+=—O P50/INTP1/SI00/RxD0/TOOLRXD/SDA00/TRGIOA/(TRJOO)

2 8
oo e
T 23 =
8 s a F Q
8z258233¢% &
—E£S893 £ a2
8oLsRE25ss _ 8
O 0 e O = —
So¢3ESEZZEYT §
S rosFQk XZE A4
ISl Ees P <k oz X
a3 “ESERS& 25 =58
E O ] S92 X9 =pa9
z O ~0 = & 90 0 9 E 8
=2 -0 é oYSa Ng <Lz
-3 D TS P DS >2=0Z9
=S = LT o388 D5 OQSQ
zZzz zX o=z nAQXx oOX 5k
<< < SO x X O FoOo20%
SO RN©O-Q22DEXA =90 0 as
eeIicr2cdede B3 B8E5
[ W o W Y a WY o Y WY o Y0 Y o oo oo ooa
TTTTTTTT TTT OOTTT
60 5958 57 56 55 54 5352 51 50 49 46 4544 43 42
P152/ANI10 O=~—*] 61 40
P151/ANI9 O~—+ 62 39
P150/ANI8 O~—"] 63 38
P27/ANI7 O~— 64 37
P26/ANI6 O=— 65 36
P25/ANI5 O=—~{ 66 35
P24/ANI4 O=— 67 34
P23/ANI3/ANO1 C=~—>{ 68 33
P22/ANI2/ANO0 O=~—>{ 69 32
P21/ANI1/AVrerm O=— 70 RL78/G14 31
P20/ANIO/AVrerp O=+—= 71 (Top View) 30
P130 O 72 29
P04/SCK10/SCL10 O~—> 73 28
PO3/ANI16/SI110/RxD1/SDA10 O 74 27
PO2/ANI17/SO10/TxD1 O 75 26
P01/TO00/TRGCLKB/TRJIO0 C=—+ 76 25
PO0/TIO0/TRGCLKA/(TRJO0) O=~—+{ 77 24
P144/SO30/TxD3 O=—+{ 78 23
P143/SI30/RxD3/SDA30 O~—] 79 22
P142/SCK30/SCL30 O~—~1 80 O 21
123456 7 891011121314151617181920
EE532ca0gmSkEaEg>452
ZZ0NAZZ330WO0Od ZXNgy w
<§oﬁ<ﬁ——ﬂfl—n:><m<u.l‘—
-~ FEIETES N3
NNFS=a=39 Yaod
o B BY< ) = o< <« N — X
Doz OAdad vyt E oQ
42z I ° X o
ggE i2 g &
sgd £ &
aa® @
)
<
o

Note

Caution 1.
Caution 2.
Caution 3.

Remark 1.
Remark 2.

Mounted on the 384 KB or more code flash memory products.

Make EVsso pin the same potential as Vss pin.
Make VoD pin the potential that is higher than EVbpo pin.
Connect the REGC pin to Vss pin via a capacitor (0.47 to 1 uF).

For pin identification, see 1.4 Pin Identification.
When using the microcontroller for an application where the noise generated inside the microcontroller must be reduced,

P30/INTP3/RTC1HZ/SCK00/SCLO0/TRJOO

P05

PO06/(TRJIO0)
P70/KR0/SCK21/SCL21
P71/KR1/S121/SDA21
P72/KR2/S021

P73/KR3
P74/KR4/INTP8
P75/KR5/INTP9
P76/KR6/INTP10/(RxD2)
P77/KR7/INTP11/(TxD2)
P67/TI13/TO13
P66/TI12/TO12
P65/TI11/TO11
P64/TI10/TO10

P31/TI03/TO03/INTP4/(PCLBUZ0)/(TRJIO0)

P63/SDAA1
P62/SSI00/SCLA1
P61/SDAAQ
P60/SCLAO

it is recommended to supply separate powers to the Vbb and EVDDo pins and connect the Vss and EVsso pins to
separate ground lines.

Remark 3.
(PIORO, 1).

Functions in parentheses in the above figure can be assigned via settings in the peripheral 1/O redirection register 0, 1

R01DS0053EJ0330 Rev. 3.30
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RL78/G14 1. OUTLINE

1.5.2  32-pin products

TIMER ARRAY
UNIT (4ch) K> PORT 0 K> P00, PO1
TI00/PO0 — ho
TOO00/PO1e—j K> PORT 1 KB > P10to P17
TIO1/TO01/P16 ~—T ch1
<:> K> PORT 2 K 2> P20to P23
TI02/TO02/P17 =—o ch2
K> PORT 3 K2 > P30, P31
TI03/TO03/P31 ~— e
RxDO/P50 (LINSEL) ——
K> PORT 4 P40
<I> TRGIOA/P50,
<:> TIVER RG TRGIOB/P51
TRGCLKA/POD, K> PORT 5 K2 P50, P51
TRDIOAO/TRDCLK/P17 <Z| TRGCLKB/PO1
TRDIOBO/P15, TRDIOCO/P16,
TRDIODO/P14 K> PORT 6 K 3> P60 to P62
TRDIOA1/P13 toTRDIOD1/P10Z M (= Tver Ry ~—> TRJIOORO1
—= TRJOO/P30 - PORT 7 P70
WINDOW P120
WATCHDOG K= PORT 12 <Z P121,P122
TIMER
X - PORT 13
LOW-SPEED 12- BIT INTERVAL P137
ON-CHIP |—= TIMER KA
OSCILLATOR
> PORT 14 P147
\—— REACINE KD ANIO/P20 to
ANI3/P23
K| A0 CoNveRTER ANI&IP147, ANITG/P120
SERIAL ARRAY ’
UNITO (4ch) RL78 CPU CORE __ AVrers/P20
— CODE FLASH MEMORY AVrern/P21
RXDO/PS0 —— ] UARTO MULTIPLIER &
TxDO/P51 +—1 DIVIDER
MULITIPLY- <—
ACCUMULATOR DATA FLASH MEMORY
RxD1/P01 —— T
0100~ o 3
SCK00/P30
SI00/P50 ——= POWER ON RESET/
S000/P51 =— csioo @ VOLTAGE ControL
SSI00/P62 — = DETECTOR
SCK11/P10 =—1+]
SI11/P11 —— = cslii RAM
SO11/P12 =—— (] RESET CONTROL
SDAOIP50 ——] icoo
K> ON-CHIP DEBUG TOOLO/P40
SCL11/P10 =—] ot
SDA11/P11 =— SYSTEM le—— RESET
CONTROL [+ X1/P121
Voo Vss TOOLRXD/P50, [e—= X2/EXCLK/P122
SERIAL ARRAY TOOLTXD/P51 HIGH-SPEED
UNIT1 2ch) OSCILLATOR
et = T
UART2 le—s SDAAO/PE1
K resenas scLAIPED
INTERFACE IICAO [*—
SCK20/P15 =—1+] K R\IE/gb-[ﬁ?CE)R REGC
SI120/P14 — =] CSsI20
S020/P13 BUZZER OUTPUT
PCLBUZO/P31, RxDO/P50 (LINSEL)
scLooPtsa—d 1| | KEt--mmmmmeea
SDASO/P14 1120 ¢> CLOGK OUTPUT |I> PCLBUZ1/P15 ._E INTPO/P137
CONTROL
INTP1/P50,
INTP2/P51
DATA TRANSFER K| NERRUPT INTP3/P30,
K~ conTRroL INTP4/P31
le— INTP5/P16
EVENT LINK
K~ CONTROLLER
BCD
- ANOO/P22
L ADJUSTMENT —\D/A CONVERTER " o
COMPARATOR M*®
(2ch)
——= VCOUTO/P120
COMPARATORO IVCMPO/P17
K= —— IVREFO/P16
——= VCOUT1/P147
COMPARATOR1 — IVCMP1/P13
——— IVREF1/P12
Note Mounted on the 96 KB or more code flash memory products.
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RL78/G14 1. OUTLINE
1.5.10 100-pin products
TIMER ARRAY
TIMER ARRAY UNIT1 (4ch)
UNITO (4ch) K= PORT 0 K7~ P00 to P06
TI00/P00 — cho —=THOTO10/P64
TO00/PO1=—i| cho - PORT 1 KT P10 to P17
ch1 l—=TI1TO11/P65
TIO1/TO01/P16 =— ch1 - — N
. “ 0
ch2 l—=Ti2iTO12/P66
TI02/TO02/P17 =— ch2
PORT 3 K= 3o, P31
TI03/TO03/P31 ~— h3 ch3 —TI13/TO13/P67
RXDO/P50 (LINSEL) —
PORT 4 B> P40 to P47

TRDIOAO/TRDCLK/P17
TRDIOB0/P15, TRDIOCO/P16,
TRDIODO/P14

TIMER RD (2ch)

WINDOW
WATCHDOG
TIMER

—

TIMER RG

TIMER RJ

gug oy

TRGIOA/P50,
TRGIOB/P51

TRGCLKA/P0O,
TRGCLKB/P01

TRJIOO0/PO1

TRJOO/P30

ANIO/P20 to ANI7/P27

ANI8/P150 to ANI14/P156

K

PORT 5

i

PORT 6

U

PORT 7

PORT 8

i
§

8 P50 to P57

4 Y

S P60 to P67

g

8 P70 to P77

8 P80 to P87

y - PORT 10 3~ > P100 to P102
L%\",\/‘ ?::%D 12- BIT INTERVAL K| A/D CONVERTER ANI16/P03, ANI17/P02,
- 1 TIMER ANI18/P147, ANI19/P120,
OSCILLATOR ANI20/P100 - PORT 11 > P10, P11
AVeer/P20
REAL-TIME AVrern/P21 P120
RTC1HZ/P30 «+—o| CLOCK K> PORT 12 (T P121 10 P124
P130
SERIAL ARRAY PORT 13 p137
UNITO (4ch) RL78 CPU CORE
RxDO/P50 ——!»f UARTO TOLTPLERE g‘ CODE FLASH MEMORY — PORT 14 5 P40 10 Pra7
TXDO/P51 =— DIVIDER,
MULITIPLY-
RAD1PO3 ACCUMULATOR <::>| DATA FLASH MEMORY - PORT 15 (7> P150 to P156
TxD1/P02 = oART! @ KRO/P70 to
SCK00/P30 K| KEYRETURN KB 1 ypopr7
SI00/P50 ——T=f csi00
S000/P51 <—— @ POWER ON RESET/ PORILVD
SSI100/P62 ——+1 VOLTAGE
DETECTOR CONTROL
SCKO01/P43 =—1»f
S101/P44 ——1»f cslo1 ‘
RAM
S001/P45 =—
SCK10/P04 =—1+f RESET CONTROL
S110/P03 — csli10
SO10/P02 <—
SCKI1/P10 o K ON-CHIP DEBUG TOOLO/P40
S111/P11 —t o csi1 |
SO11/P12 a—1 SYSTEM N
SCLOO/P30 Voo Ves, 10 CONTROL o ::E/if;
-—t Xl
11Ic00 EVooo, EVsso,
SCLO1/P43 +—] oot OSOILLATOR XT1/P123
SDA01/P44 <— le—s XT2/EXCLKS/P124
SCL10/P04 =—1 o10
SDA10/P03 =—rj SERIAL le——= SDAAO/P61 VOLTAGE REGC
SCL11/P10 =—] e K| INTERFACE 1CA0 |2 o SCLAO/PEO REGULATOR
SDA1/P11 = RxDO/P50 (LINSEL)
INTPO/P137
- SERIAL le——= SDAA1/PE3
SERIAL ARRAY INTERFACE IICA1 |l =  SCLA1/P62 INTP1/P47,
UNIT1 (4ch) INTP2/P46
INTP3/P30
RxD2/P14 —| Kz .
Th021P13 =] UART2 K= INTERRUPT INTP4/P31
BUZZER OUTPUT CONTROL
PCLBUZ0/P140, le—— INTP5/P16
RxD3/P143 —| I e e et
TXD3/P144 =— CLOCK OUTPUT PCLBUZ1/P141 INTP6/P140
CONTROL Kz '
SCK20/P15 ——TNe INTP7/P141
St2oip14 —11 cs120 DATA TRANSFER K22 :ﬂi?ﬂ?f’
-~
S020/P13 Ko CONTROL
SCK21/P70 =—T+] ANOO/P22
SI21/P71 ——= csi21 KN DIA CONVERTER ANO1/P23
S021/P72 K EVENT LINK
CONTROLLER
SCK30/P142 <—T+] COMPARATOR
SI30/P143 ——f=i CSI30 (2ch)
SO30/P144 - I~ vcouTtor120
SCK31/P54 | ol COMPARATORO — :xg’éﬂ;’oﬂ/’:ﬁg
SI31/P53 —— = Csi31 - —
S031/P52 =+—— ——= VCOUT1/P147
COMPARATOR1 +— IVCMP1/P13
SCL20/P15 =—] 1c20 —— IVREF1/P12
SDA20/P14 =—
SCL21/P70 =+—
SDA21/P71 =— nez1
SCL30/P142 +—i
SDA30/P143 =+—] 1ieso
SCL31/P54 +—7
SDA31/P53 =— les1
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RL78/G14

1. OUTLINE
(2/12)
48-pin 64-pin
ltem R5F104Gx R5F104Lx
(x=K,L) (x=K,L)
Clock output/buzzer output 2 2

* 2.44 kHz, 4.88 kHz, 9.76 kHz, 1.25 MHz, 2.5 MHz, 5 MHz, 10 MHz
(Main system clock: fmain = 20 MHz operation)

* 256 Hz, 512 Hz, 1.024 kHz, 2.048 kHz, 4.096 kHz, 8.192 kHz, 16.384 kHz, 32.768 kHz
(Subsystem clock: fsus = 32.768 kHz operation)

8/10-bit resolution A/D converter 10 channels 12 channels
D/A converter 2 channels
Comparator 2 channels

Serial interface

[48-pin products]

+ CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 2 channels
+ CSI: 1 channel/lUART: 1 channel/simplified 12C: 1 channel

« CSI: 2 channels/UART: 1 channel/simplified 12C: 2 channels

[64-pin products]

« CSI: 2 channels/UART (UART supporting LIN-bus): 1 channel/simplified 12C: 2 channels
« CSI: 2 channels/UART: 1 channel/simplified 12C: 2 channels

« CSI: 2 channels/UART: 1 channel/simplified 12C: 2 channels

12C bus 1 channel 1 channel
Data transfer controller (DTC) 32 sources 33 sources
Event link controller (ELC) Event input: 22
Event trigger output: 9
Vectored interrupt Internal 24 24
sources External 10 13
Key interrupt 6 8

Reset

* Reset by RESET pin

« Internal reset by watchdog timer

« Internal reset by power-on-reset

« Internal reset by voltage detector

« Internal reset by illegal instruction execution Note
* Internal reset by RAM parity error

* Internal reset by illegal-memory access

Power-on-reset circuit

* Power-on-reset: 1.51 £0.04 V (TA = —40 to +85°C)
1.51 £0.06 V (TA = —40 to +105°C)
1.50 £0.04 V (TA = —40 to +85°C)

1.50 £0.06 V (TA = —40 to +105°C)

* Power-down-reset:

Voltage detector

1.63 V to 4.06 V (14 stages)

On-chip debug function

Provided

Power supply voltage

VDD = 1.6 t0 5.5 V (TA = -40 to +85°C)
VDD = 2.4 t0 5.5 V (TA = -40 to +105°C)

Operating ambient temperature

Ta = -40 to +85°C (A: Consumer applications, D: Industrial applications),
TA = -40 to +105°C (G: Industrial applications)

Note

The illegal instruction is generated when instruction code FFH is executed.

Reset by the illegal instruction execution is not issued by emulation with the in-circuit emulator or on-chip debug

emulator.

R01DS0053EJ0330 Rev. 3.30
Aug 12, 2016

RENESAS

Page 48 of 208



RL78/G14

2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V) (4/5)
ltems Symbol Conditions MIN. TYP. | MAX. | Unit
Output voltage, high | VoH1 P00 to P06, P10 to P17, P30, 40V <EVDDOL5.5YV, EVppo - 1.5 \%
P31, P40 to P47, P50 to P57, loH1 =-10.0 mA
P64 to P67, P70 to P77, 40V<EVooo<55V, |EVDD0-0.7 v
P80 to P87, P100to P102, P110, | |oy1 = -3.0 mA
P111, P120, P130, P140 to P147
1.8 V<EVDDOL55YV, EVbpo - 0.5 \%
loH1 =-1.5 mA
1.6 V<EVDD0O< 1.8V, EVbbpo - 0.5 \
loH1 =-1.0 mA
VoH2 P20 to P27, P150 to P156 1.6V<VbD<55YV, VoD - 0.5 \
loH2=-100 puA
Output voltage, low | VoL1 P00 to P06, P10 to P17, P30, 40V <EVDD0L5.5YV, 1.3 \%
P31, P40 to P47, P50 to P57, loL1 =20.0 mA
P64 to P67, P70 to P77, 4.0V <EVDD0 <55V, 07 | v
P80 to P87, P100 to P102, P110, | |51 = 8.5 mA
P111, P120, P130,
2.7V <EVDD0<5.5YV, 0.6 \%
P140 to P147
loL1 = 3.0 mA
2.7V <EVDD0<5.5YV, 0.4 V
loL1 =1.5mA
1.8V <EVDD0OL5.5V, 0.4 \%
loL1 = 0.6 mA
1.6 V<EVDDOL5.5V, 0.4 V
loL1 = 0.3 mA
VoL2 P20 to P27, P150 to P156 1.6V<VbD<55Y, 0.4 \%
loL2 = 400 pA
VoL3 P60 to P63 40V <EVDD0<5.5V, 2.0 V
loLs = 15.0 mA
40V <EVDD0L5.5V, 0.4 \%
loLz = 5.0 mA
2.7V <EVDD0<5.5YV, 0.4 \
loL3 = 3.0 mA
1.8V <EVDD0L5.5V, 0.4 \%
loLz = 2.0 mA
1.6 V<EVDDOL5.5V, 0.4 \
loL3 =1.0 mA

Caution P00, P02 to P04, P10, P11, P13 to P15, P17, P30, P43 to P45, P50 to P55, P71, P74, P80 to P82, P142 to P144 do not
output high level in N-ch open-drain mode.
Remark  Unless specified otherwise, the characteristics of alternate-function pins are the same as those of the port pins.

R01DS0053EJ0330 Rev. 3.30
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RL78/G14

2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.3.2

Supply current characteristics

(1) Flash ROM: 16 to 64 KB of 30- to 64-pin products
(TA =-40to +85°C, 1.6 V<EVDDO< VDD < 5.5V, Vss =EVsso =0 V)

Parameter | Symbol Conditions MIN. | TYP. | MAX. | Unit
Supply IDD1 Operat- HS (high-speed main) | fHoco = 64 MHz, Basic Voo =50V 24 mA
current ing mode | mode Note 5 fin = 32 MHz Note 3 operation Vob = 3.0V 24
Note 1

fHoco = 32 MHz, Basic Voo =50V 2.1
fi = 32 MHz Note 3 operation | y/pp =30V 2.1
HS (high-speed main) | fHoco = 64 MHz, Normal Vop =5.0V 5.1 8.7 mA
mode Note 5 fiH = 32 MHz Note 3 operation [y,,n =30V 5.1 87
fHoco = 32 MHz, Normal Voo =50V 4.8 8.1
i = 32 MHz Note 3 operation |yp, =30y 48 | 8.1
fHoco = 48 MHz, Normal Vop=5.0V 4.0 6.9
fi = 24 MHz Note 3 operation | ypp =30V 40 | 69
fHoco = 24 MHz, Normal Vop=5.0V 3.8 6.3
it = 24 MHz Note 3 operation |55 =30V 38 | 63
fHoco = 16 MHz, Normal Voo =50V 2.8 4.6
i = 16 MHz Note 3 operation |yp, =30y 28 | 46
LS (low-speed main) | fdoco = 8 MHz, Normal Voo =3.0V 1.3 2.0 mA
mode Note 5 fit = 8 MHz Note 3 operation | y/pp =20 v 13 | 20
LV (low-voltage main) | fHoco = 4 MHz, Normal Vop =3.0V 1.3 1.8 mA
mode Note 5 it = 4 MHz Note 3 operation | y/pp =20V 13 | 18
HS (high-speed main) | fux = 20 MHz Note 2, Normal Square wave input 3.3 5.3 mA
mode Note 5 Voo =5.0V operation | esonator connection 3.4 55
fmx = 20 MHz Note 2, Normal Square wave input 3.3 5.3
Voo =3.0V operation | Rasonator connection 3.4 55
fux = 10 MHz Note 2, Normal Square wave input 2.0 3.1
Voo =5.0V operation | esonator connection 21 3.2
fux = 10 MHz Note 2, Normal Square wave input 2.0 3.1
Voo =3.0V operation | esonator connection 2.1 32
LS (low-speed main) | fux = 8 MHz Note 2, Normal Square wave input 1.2 1.9 mA
mode Note 5 Vop=3.0V operation | Rasonator connection 1.2 2.0
fmx = 8 MHz Note 2, Normal Square wave input 1.2 1.9
Vop=2.0V operation | esonator connection 1.2 2.0
Subsystem clock fsus = 32.768 kHz Note 4 | Normal Square wave input 4.7 6.1 A
operation Ta=-40°C operation | esonator connection 47 6.1
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.7 6.1
Ta=+25°C operation | Rasonator connection 47 6.1
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.8 6.7
Ta=+50°C operation | egonator connection 4.8 6.7
fsus = 32.768 kHz Note 4 | Normal Square wave input 4.8 7.5
Ta=+70°C operation | gesonator connection 48 75
fsus = 32.768 kHz Note 4 | Normal Square wave input 5.4 8.9
Ta=+85°C operation | Rasonator connection 5.4 8.9
(Notes and Remarks are listed on the next page.)
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Note 5. Current flowing only to the watchdog timer (including the operating current of the low-speed on-chip oscillator).
The supply current of the RL78 microcontrollers is the sum of Ibb1, Ipb2 or Ibb3 and lwbT when the watchdog timer is in
operation.

Note 6. Current flowing only to the A/D converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibpb2 and
Iabc when the A/D converter operates in an operation mode or the HALT mode.

Note 7. Current flowing only to the LVD circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ibb2 or Ibb3 and
ILvD when the LVD circuit is in operation.

Note 8. Current flowing during programming of the data flash.

Note 9. Current flowing during self-programming.

Note 10.  For shift time to the SNOOZE mode, see 23.3.3 SNOOZE mode in the RL78/G14 User’s Manual.

Note 11.  Current flowing only to the D/A converter. The supply current of the RL78 microcontrollers is the sum of Ipb1 or Ibpb2 and
IbAc when the D/A converter operates in an operation mode or the HALT mode.

Note 12.  Current flowing only to the comparator circuit. The supply current of the RL78 microcontrollers is the sum of Ibp1, Ipp2, or
Ibp3 and IcmMp when the comparator circuit is in operation.

Note 13. A comparator and D/A converter are provided in products with 96 KB or more code flash memory.

Remark 1. fiL: Low-speed on-chip oscillator clock frequency

Remark 2. fsus: Subsystem clock frequency (XT1 clock oscillation frequency)
Remark 3. fcLk: CPU/peripheral hardware clock frequency

Remark 4. Temperature condition of the TYP. value is TA = 25°C
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Minimum Instruction Execution Time during Main System Clock Operation

Tcy vs VDD (HS (high-speed main) mode)

10
1.0 T ——— ) . . .
_ i i — When the high-speed on-chip oscillator clock is selected
] i iy
% n !i | — — — During self-programming
(&) ! 4
— !
ué i: :: ———— When high-speed system clock is selected
= I i
2 I i
> I| 1
© i i
0.1 i -
i b |
0 1
0.0625 Freeeeneeeedieeeen = [
0.05 : ~l|—'
: HL |
0.01 i :
0 10 20:i30 40 50 9560
24 27
Supply voltage Vob [V]
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31), m: Unit number (m =0, 1),
n: Channel number (n =0 to 3), g: PIM number (g =0, 1, 3to 5, 14)

Remark 2. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number,
n: Channel number (mn = 00 to 03, 10 to 13))
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RL78/G14

2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

CSI mode serial transfer timing (during communication at same potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn = 1.)

tkey, 2
tKL1, 2 tKH1, 2
SCKp \ / V
-7 \_22_/
_ tsik1,2 | tksi1, 2
Slp Input data R
tkso1, 2
b)}
W
SOp Output data ><:
b)Y
<
tssIk tkssI
SSI00
(CSI00 only) »

1S

CSI mode serial transfer timing (during communication at same potential)
(When DAPmMn =0 and CKPmn =1, or DAPmn =1 and CKPmn =0.)

tkcy1, 2

tKH1, 2 | tKL1, 2

SCKp /

Slp

 tsik1,2 [ tksI1,2

7

J)

N

Input data

tkso1, 2

<9

b))

SOp

Output data

T

b))

S

tSSIK_|

SSI100

(CSI00 only)

(€9

b))}

tkssi

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)

(<
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

Simplified 12C mode connection diagram (during communication at different potential)

Vb Vb
§ Rb % Rb
SDAr SDA
RL78 microcontroller User’s device
SCLr SCL

Simplified 12C mode serial transfer timing (during communication at different potential)

1/fscL

tfLow tHIGH

SCLr \ L

/_
SDAr

I
tHD: DAT tsu: DAT

Remark 1. Rb[Q2]: Communication line (SDAr, SCLr) pull-up resistance, Cb[F]: Communication line (SDAr, SCLr) load capacitance,
Vb[V]: Communication line voltage

Remark 2. r: IIC number (r = 00, 01, 10, 11, 20, 30, 31), g: PIM, POM number (g =0, 1, 3 to 5, 14)

Remark 3. fmck: Serial array unit operation clock frequency
(Operation clock to be set by the CKSmn bit of serial mode register mn (SMRmn). m: Unit number (m =0, 1),
n: Channel number (n =0, 2), mn = 00, 01, 02, 10, 12, 13)
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RL78/G14

2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

2.5.2

(1) 12C standard mode
(TA =-40to +85°C, 1.6 V <EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 =0 V)

Serial interface IICA

Parameter Symbol Conditions HS (high-speed main) | LS (low-speed main) | LV (low-voltage main) | Unit
mode mode mode
MIN. MAX. MIN. MAX. MIN. MAX.
SCLAO clock fscL Standard mode: | 2.7 V<EVbpo<5.5V 0 100 0 100 0 100 kHz
frequency fouc=1MHz Iy 8y < EVono <55V 0 100 0 100 0 100 | kHz
1.7V<EVbopo<55V 0 100 0 100 0 100 kHz
1.6 V<EVbopo<55V — 0 100 0 100 kHz
Setup time of tsu:sta [2.7V<EVDD0<5.5V 4.7 4.7 4.7 us
restart condition 1.8V <EVooo<5.5V 47 47 47 us
1.7V<EVbpo<55V 47 4.7 4.7 us
1.6 V<EVDD0<5.5V — 4.7 4.7 us
Hold time Note 1 | tHp:sTA | 2.7 V< EVDD0 < 5.5V 4.0 4.0 4.0 us
1.8V <EVbpo<55V 4.0 4.0 4.0 us
1.7V<EVbpo<55V 4.0 4.0 4.0 us
1.6 V<EVbpo<55V — 4.0 4.0 us
Hold time when | tLow 2.7V <EVpp0<55V 4.7 4.7 4.7 us
SCLAO =L 18V <EVoo<5.5V 47 47 47 us
1.7V<EVbpo<55V 4.7 4.7 4.7 us
1.6 V<EVbpo<5.5V — 47 47 us
Hold time when | tHiGH 27V <EVbopo<55V 4.0 4.0 4.0 us
SCLAQ ="H" 1.8V <EVbpo<55V 4.0 4.0 4.0 us
1.7V<EVbpo<55V 4.0 4.0 4.0 us
1.6 V<EVDD0<5.5V — 4.0 4.0 us
(Notes, Caution, and Remark are listed on the next page.)
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RL78/G14 2. ELECTRICAL SPECIFICATIONS (TA = -40 to +85°C)

(3) When reference voltage (+) = Vbb (ADREFP1 = 0, ADREFPO = 0), reference voltage (-) = Vss (ADREFM = 0),
target pin: ANIO to ANI14, ANI16 to ANI20, internal reference voltage, and temperature sensor output volt-
age

(TA = -40 to +85°C, 1.6 V < EVDD0 = EVDD1 < VDD < 5.5V, Vss = EVsso = EVss1 = 0 V, Reference voltage (+) = VDD,
Reference voltage (-) = Vss)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution RES 8 10 bit
Overall error Note 1 AINL | 10-bit resolution 1.8V<Vop<55V 1.2 7.0 LSB

16V <Vop<55YV Note3d 1.2 +10.5 | LSB
Conversion time tconv | 10-bit resolution 3.6V<Vopb<55V 2125 39 us
Target pin: ANIO to ANI14, ANI16 to ANI20 27V<VbD<55V 31875 39 us
1.8V<Vop<55V 17 39 us
1.6V<Vop<55V 57 95 us
10-bit resolution 3.6V<Vop<55V 2.375 39 us
o ¢ [BTVeeossey[asms| | w0 |
(HS (high-speed main) mode) 24V <Vop<55V 17 39 us
Zero-scale error Notes 1,2 Ezs | 10-bit resolution 1.8V<Vop<55V +0.60 | %FSR
16V <Vbp<55V Note3d +0.85 | %FSR
Full-scale error Notes 1, 2 Ers | 10-bit resolution 1.8V<Vop<55V +0.60 | %FSR
1.6V <Vbp<55V Note3d +0.85 | %FSR
Integral linearity error Note 1 ILE 10-bit resolution 1.8V<Vbb<55V +4.0 LSB
16V <Vbp<55V Note3d +6.5 LSB
Differential linearity error DLE | 10-bit resolution 1.8V<Vbpb<55V +2.0 LSB
Note 1 1.6V <Vop<5.5V Note3 25 | LSB
Analog input voltage VAN | ANIO to ANI14 0 Vbp
ANI16 to ANI20 0 EVbpo
Internal reference voltage VBGR Note 4
(2.4 V <Vop £5.5V, HS (high-speed main) mode)
Temperature sensor output voltage \/TMps25 Note 4 \Y
(2.4 V <Vop £5.5V, HS (high-speed main) mode)

Note 1. Excludes quantization error (+1/2 LSB).

Note 2. This value is indicated as a ratio (% FSR) to the full-scale value.
Note 3. When the conversion time is set to 57 us (min.) and 95 us (max.).
Note 4. Refer to 2.6.2 Temperature sensor characteristics/internal reference voltage characteristic.
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

Operation of products rated “G: Industrial applications (TA = -40 to + 105°C)” at ambient operating temperatures above
85°C differs from that of products rated “A: Consumer applications” and “D: Industrial applications” in the ways listed
below.

Parameter A: Consumer applications, D: Industrial applications G: Industrial applications

Ta =-40 to +105°C

Operating ambient temperature | Ta = -40 to +85°C

HS (high-speed main) mode:

2.7V <Vbp <55V@1 MHz to 32 MHz

24V <Vbp<55V@1 MHz to 16 MHz
LS (low-speed main) mode:

1.8V <Vbop<55V@1 MHz to 8 MHz
LV (low-voltage main) mode:

1.6V <Vop<55V@1 MHz to 4 MHz

HS (high-speed main) mode only:
2.7V <Vbb<55V@1 MHz to 32 MHz
24V <Vbp<55V@1 MHz to 16 MHz

Operating mode
Operating voltage range

High-speed on-chip oscillator
clock accuracy

1.8V<VbD<55V:
+1.0% @ TA = -20 to +85°C
+1.5% @ TA = -40 to -20°C
16V<Vbop<18V:

24V <VbpD<55V:
12.0% @ TA = +85 to +105°C
+1.0% @ Ta = -20 to +85°C
+1.5% @ TA = -40 to -20°C

+5.0% @ TA =-20 to +85°C
+5.5% @ TA = -40 to -20°C
Serial array unit UART UART

CSI: fcLk/2 (16 Mbps supported), fcLk/4 CSI: fcLk/4
Simplified 12C communication

IICA Standard mode
Fast mode

Simplified 12C communication

Standard mode
Fast mode
Fast mode plus

* Rising: 1.67 V to 4.06 V (14 stages)
» Falling: 1.63 V to 3.98 V (14 stages)

* Rising: 2.61 V to 4.06 V (8 stages)
» Falling: 2.55 V to 3.98 V (8 stages)

Voltage detector

Remark  The electrical characteristics of products rated “G: Industrial applications (TA = -40 to + 105°C)” at ambient operating
temperatures above 85°C differ from those of products rated “A: Consumer applications” and “D: Industrial applications”.
For details, refer to 3.1 to 3.10.
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RL78/G14

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TaA = -40 to +105°C)

(2) Flash ROM: 96 to 256 KB of 30- to 100-pin products

(TA =-40to +105°C, 2.4 V < EVDDO = EVDD1 < VDD < 5.5V, VSs = EVsSso = EVss1 =0 V) (2/2)
Parameter | Symbol Conditions MIN. TYP. MAX. | Unit
Supply cur- | Ibp2 HALT mode | HS (high-speed main) |fHoco = 64 MHz, Vob =5.0V 0.79 4.86 mA
rent Note 1 Note 2 mode Note 7 fin = 32 MHz Note 4 Voo = 3.0V 0.79 4.86
fHoco = 32 MHz, Voo =5.0V 0.49 417
fin = 32 MHz Note 4 Voo =3.0V 049 | 417
froco = 48 MHz, Vob=5.0V 0.62 3.82
fin = 24 MHz Note 4 VDD =3.0V 062 | 382
fHoco = 24 MHz, Vbob=5.0V 0.4 3.25
fir = 24 MHz Note 4 VoD =3.0V 04 | 325
fHoco = 16 MHz, Vop=5.0V 0.38 2.28
fin = 16 MHz Note 4 Voo =3.0V 038 | 228
HS (high-speed main) | fux = 20 MHz Note 3, Square wave input 0.30 2.65 mA
mode Note 7 Vop =35.0V Resonator connection 0.40 2.77
fmx = 20 MHz Note 3, Square wave input 0.30 2.65
Vop =3.0V Resonator connection 0.40 2.77
fmx = 10 MHz Note 3, Square wave input 0.20 1.36
Vop = 5.0V Resonator connection 0.25 1.46
fux = 10 MHz Note 3, Square wave input 0.20 1.36
Vop =3.0V Resonator connection 0.25 1.46
Subsystem clock oper- | fsus = 32.768 kHz Note 5, Square wave input 0.28 0.66 A
ation Ta=-40°C Resonator connection 0.47 0.85
fsus = 32.768 kHz Note 5 | Square wave input 0.34 0.66
Ta=+25°C Resonator connection 0.53 0.85
fsus = 32.768 kHz Note 5. | Square wave input 0.37 2.35
Ta=+50°C Resonator connection 0.56 | 2.54
fsus = 32.768 kHz Note 5, Square wave input 0.61 4.08
Ta=+70°C Resonator connection 0.80 4.27
fsue = 32.768 kHz Note 5 | Square wave input 1.55 8.09
Ta=+85°C Resonator connection 1.74 8.28
fsus = 32.768 kHz Note 5 | Square wave input 6.00 | 51.00
Ta=+105°C Resonator connection 6.00 | 51.00
Ibp3 STOP mode | Ta =-40°C 0.19 0.57 A
Note® | Noted Ta=+25°C 025 | 057
Ta = +50°C 0.33 2.26
Ta=+70°C 0.52 3.99
Ta = +85°C 1.46 8.00
Ta =+105°C 5.50 50.00
(Notes and Remarks are listed on the next page.)
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RL78/G14

3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

CSI mode serial transfer timing (during communication at same potential)
(When DAPmMn =0 and CKPmn =0, or DAPmn =1 and CKPmn = 1.)

tkey1, 2
tKL1, 2 tKH1, 2
SCKp \ / V
-7 \_22_/
_ tsik1,2 | tksit, 2
Slp Input data R
tkso1, 2
b)}
W
SOp Output data ><:
b)Y
<
tssIk tkssI
SSI00
(CSI00 only) »

1S

CSI mode serial transfer timing (during communication at same potential)
(When DAPmMn =0 and CKPmn =1, or DAPmn =1 and CKPmn =0.)

tkcy1, 2

tKH1, 2 | tKL1, 2

SCKp /

Slp

 tsik1,2 [ tksI1,2

7

J)

N

Input data

tkso1, 2

<9

b))

SOp

Output data

T

b))

S

tSSIK_|

SSI100

(CSI00 only)

(€9

b))}

tkssi

Remark 1. p: CSI number (p = 00, 01, 10, 11, 20, 21, 30, 31)
Remark 2. m: Unit number, n: Channel number (mn = 00 to 03, 10 to 13)
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RL78/G14 3. ELECTRICAL SPECIFICATIONS (G: INDUSTRIAL APPLICATIONS TA = -40 to +105°C)

(2) Interrupt & Reset Mode
(TA =-40to +105°C, VPDR<VDD < 5.5V, Vss =0V)

Parameter Symbol Conditions MIN. | TYP. | MAX. | Unit
Voltage detection Vwbbpo | VPocz, VpPoct, VPoco = 0, 1, 1, falling reset voltage 264 | 2.75 | 2.86 \Y
threshold VLvDD1 LVIS1,LVIS0O=1,0 Rising release reset voltage 281 | 292 | 3.03

Falling interrupt voltage 275 | 2.86 | 2.97 \Y
VLvDD2 LVIS1, LVISO =0, 1 Rising release reset voltage 290 | 3.02 | 3.14 \
Falling interrupt voltage 285 | 296 | 3.07 \Y
VLvDD3 LVIS1,LVIS0=0,0 Rising release reset voltage 3.90 | 406 | 4.22 \
Falling interrupt voltage 3.83 | 3.98 | 4.13 \%

3.6.7 Power supply voltage rising slope characteristics

(TA =-40to +105°C, Vss =0V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

Power supply voltage rising slope SvbD 54 V/ms

Caution  Make sure to keep the internal reset state by the LVD circuit or an external reset until Vop reaches the operating
voltage range shown in 3.4 AC Characteristics.
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RL78/G14

4. PACKAGE DRAWINGS

4.4 40-pin products

R5F104EAANA, R5F104ECANA, R5F104EDANA, RSF104EEANA, R5F104EFANA, R5F104EGANA,

R5F104EHANA

R5F104EADNA, R5F104ECDNA, R5F104EDDNA, R5F104EEDNA, R5F104EFDNA, R5F104EGDNA,

R5F104EHDNA

R5F104EAGNA, R5F104ECGNA, R5F104EDGNA, R5F104EEGNA, R5F104EFGNA, R5F104EGGNA,

R5F104EHGNA

JEITA Package Code

RENESAS Code

Previous Code

MASS (TYP) [g]

P-HWQFN40-6x6-0.50

PWQNO0040KC-A

P40K8-50-4B4-4

0.09

DETAILOF (A PART

|
|

Referance| Pimension in Millimeters
Symbol Min Nom Max
D 5.95 6.00 6.05
E 5.95 6.00 6.05
D2 A 0.70 0.75 0.80
b 0.18 0.25 0.30
A
1 o /EXPOSED DIE PAD 5 — T om0 |
:)UUUUUUUUUU’_11 Lp 030 | 040 | 050
40 = E X —_— | — 0.05
») d y — —_— 0.05
= d
) d
= + g F2
) d
D g ITEM b2 E2
») d MIN [NOM|MAX| MIN [NOM|MAX
31D = 50 EXPOSED
DIE PAD A |4.45(4.50|4.55|4.45|4.50|4.55|
g}) nNANMM ﬂg VARIATIONS
b ©2012 Renesas Electronics Corporation. All rights reserved.
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REVISION HISTORY RL78/G14 Datasheet

Description
Rev. Date
Page Summary
3.20 Jan 05, 2015 | p.135, 137, | Modification of specifications in 3.3.2 Supply current characteristics
139, 141,
143, 145

p.197 Modification of part number in 4.7 52-pin products

3.30 Aug 12, 2016 | p.143, 145 | Addition of maximum values in (3) Flash ROM: 384 to 512 KB of 48- to 100-pin products of
3.3.2 Supply current characteristics

SuperFlash is a registered trademark of Silicon Storage Technology, Inc. in several countries
including the United States and Japan.

Caution: This product uses SuperFlash® technology licensed from Silicon Storage Technology, Inc.

All trademarks and registered trademarks are the property of their respective owners.




